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The islands of the Svalbard archipelago oﬀer some of the most exciting opportunities for geological studies. WHY?
. . . Geological periods are represented within a limited geographical area; glaciers cut through the mountains and exposed the structures, and sparse vegetation oﬀers immediate access to the rocks.

Svalbard is part of the Barents Shelf
From Source to solution in a small loop
Rocks below Longyearbyen surface 20KM away

= Sealing cap rock shale
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= CO2 Reservoir

Outcrop and Sub crop map of
the west Barents Shelf

Distances are short in Svalbard; making the close proximity of the mines,
power station and drill site an advantage for onshore CO2 capture & storage.

Svalbard has become a well-known location for studying processes related to climate change.

The realisation of CO2 storage on Svalbard:

Fractures guide ﬂuid ﬂow

Started over a cup of coﬀee.
. . . and has now realised:

Wells and pumps - a key to knowledge
Well

• Pressure tests and fracturing to gain knowledge of the reservoir.
• Conducted extensive seismic research into the region.
• Modelled the reservoir
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• Conducted sea bed geology for pockmarks and their activity and cored the permafrost
for a better understanding of how this will perform as a top seal.

Infrastructure on the surface
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• 8 drilled wells up to 1000 m deep; analysing core samples and outcrop data

Litho - structural units (LSU)
Structural units (SU)

Conceptual 3D representation of the identiﬁed LSUs and SUs and their related fracture patterns, showing their possible inﬂuence on ﬂuidﬂow migration. Stereonets (poles to planes, equal-area, lower hemisphere, 1% area contour) summarise all the collected fracture data for
each LSU and SU (colour code as for each LSU).

Contributing to research

State of the art drilling

High artic drilling to 1000 m and its challenges
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In 2014
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Geophysics reﬂects the subsurface

CO2 injection into reservoir sandstones at 670–970 m depth. The forecasted
CO2 plume will interact with groundwater and possibly methane gas. The explored stratigraphic succession is shown in the column to the right, with the topseal given by the Janusfjellet Subgroup and the reservoir by the Kapp Toscana
Group. The upper 120–150 m of the near-surface overburden is in the permafrost,
shown with blue colour in the sketch.

Fluid migration pathways to seaﬂoor seepage

Seismic

Fluids are mobile even in a frozen ground

Riko Noormets and his team from UNIS study the distribution of pockmarks and their
likely formation mechanisms linked to potential ﬂuid migration pathways.

Norsar on behalf of the CO2 Lab continues to run an extensive seismic program

Coring the permafrost
Since the project started in 2007 the permafrost has been
considered as an additional security; acting as a top seal to the
reservoir.
With this consideration the lab has funded research to this
eﬀect.
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Map view of Adventdalen and seismic networks;
• yellow triangles - broadband seismic stations
• red circles - microseismic network at the CO2 Lab site

• Low matrix permeability (< 2mD)
• moderate porosity (5-20%)
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DH7a

DH5R
DH8

A tight reservoir at 670-970 m

Under the guidance of Hanne Christian and her team from
UNIS, in 2014 DH8 was drilled and cored. The aim was to ﬁnd
out more about permafrost characteristics.

Top insert; magniﬁed unit-pockmarks on bathymetric
data).

Knowledge gained through the Longyearbyen CO2 pilot project, can contribute to complex storage/reservoir
units projects worldwide.

Bottom inset illustrates the acoustic turbidity zone beneath a pockmark on the sub-bottom proﬁle.
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The area enclosed by the dashed lines in the northwest of the fjord has c. 25–30 unit-pockmarks

Permafrost Core Sample

High-resolution multibeam bathymetric data from SA1 (Adventfjorden); showing the
distribution of pockmarks.
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Several Journal publications are now in print these can be found: Norwegian Journal of Geology - http://www.geologi.no/njg-list/457-njg-vol-94
For more information on the Longyearbyen CO2 Lab - http://co2-ccs.unis.no/

